
From: Nancy Dorsey
To: Dellinger.Philip@EPA.GOV; Susie McKenzie; Johnson.Ken-E@EPA.GOV; Graves.Brian@EPA.GOV; Rob Lawrence
Cc: Keara Moore; Stacey Dwyer; Wren Stenger
Subject: Fw: Identified Injection Wells
Date: 12/14/2012 03:39 PM
Attachments: woodfordarea_wells.xlsx

agu_rallwalsh.pptx

Interesting viewing.  Austin attended this talk at the AGU.

----- Forwarded by Nancy Dorsey/R6/USEPA/US on 12/14/2012 03:37 PM -----

From:    Charles Lord <C.Lord@occemail.com>
To:    Nancy Dorsey/R6/USEPA/US@EPA
Date:    12/14/2012 09:26 AM
Subject:    FW: Identified Injection Wells

 

 
From: Holland, Austin A. [mailto:austin.holland@ou.edu] 
Sent: Thursday, December 13, 2012 2:56 PM
To: Charles Lord
Subject: FW: Identified Injection Wells

 
Attached is the presentation that Rall Walsh, Mark Zoback's student at stanford, presented at AGU
and the wells within the Woodford area that have a possible correlation to injection.  I sat in his talk
so if you have questions please let me know.  

 
Later,

 
Austin

 
From: Rall Walsh <frwalsh@stanford.edu>
Date: Tuesday, December 11, 2012 2:28 PM
To: Austin Holland <austin.holland@ou.edu>
Cc: Mark D Zoback <zoback@stanford.edu>, "Keller, G. Randy" <grkeller@ou.edu>
Subject: Re: Identified Injection Wells

 
Austin,  
see attached. The wells are those located within 20 km of the 4/15/2010 NEIC event M=3.2 located
at 34.631,-96.268.  Cheers,
-Rall
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Sheet1

		api number		decimal lat		decimal long		Jan pressure		feb pressure etc…																				December pressure		Jan Monthly volume		feb monthly volume		etc																		december monthly volume		year of data

		13		34.688829		-96.3696208		1100		1100		1100		900		800		700		700		700		700		700		700		700		2009		1613		1750		1774		1932		1664		1840		1651		1821		1857		1386		828		1996

		13		34.688829		-96.3696208		700		700		700		700		700		700		700		725		725		725		725		725		777		1435		1511		1382		1143		1426		2375		1446		1884		1679		1858		1289		1997

		13		34.688829		-96.3696208		725		725		725		725		725		725		725		700		725		725		750		750		1417		1815		1980		1957		2155		2537		2063		2079		1734		1910		1985		1202		1998

		13		34.688829		-96.3696208		750		750		750		750		750		750		750		750		750		750		750		750		2325		560		1267		1267		1689		1951		523		377		737		1889		52152		2067		1999

		13		34.688829		-96.3696208		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		2000

		13		34.688829		-96.3696208		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		2001

		243		34.5111283		-96.3389038		400		400		400		400		400		400		400		400		400		400		400		400		23219		23688		25916		25440		24240		26910		27150		26130		22110		27690		27600		25290		1997

		243		34.5111283		-96.3389038		420		420		420		420		420		420		420		0		0		0		0		0		25216		28614		29461		30161		28741		26346		28341		0		0		0		0		0		1998

		247		34.6099549		-96.3509688		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1997

		247		34.6099549		-96.3509688		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1998

		247		34.6099549		-96.3509688		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1999

		247		34.6099549		-96.3509688		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		2000

		268		34.6271559		-96.3959203		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1997

		268		34.6271559		-96.3959203		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1998

		268		34.6271559		-96.3959203		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1999

		268		34.6271559		-96.3959203		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		2000

		268		34.6271559		-96.3959203		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		2001

		286		34.6915498		-96.3619381		431		1583		1568		1389		1253		92		125		240		1247		2020		1553		152		750		750		750		750		750		750		750		750		750		750		750		750		2001

		286		34.6915498		-96.3619381		0		0		0		0		0		0		0		620		620		620		620		620		0		0		0		0		0		0		0		1337		2040		2535		1588		1441		2002

		286		34.6915498		-96.3619381		620		620		620		620		620		620		620		620		620		620		620		620		1645		1018		150		1503		1923		1141		425		0		1135		0		0		221		2003

		286		34.6915498		-96.3619381		620		620		620		620		620		620		620		620		620		620		620		620		790		1530		185		1368		1770		986		925		235		780		215		20		550		2004

		286		34.6915498		-96.3619381		620		620		620		620		620		620		620		620		620		620		620		620		431		1585		1569		92		1398		125		1255		122047		2240		152		1553		1569		2005

		286		34.6915498		-96.3619381		0		0		0		0		0		0		0		0		0		0		0		0		719		1392		168		1245		1611		897		842		214		710		196		18		501		2006

		286		34.6915498		-96.3619381		300		300		300		300		300		300		300		300		300		300		300		300		180		348		42		311		403		224		210		53		177		49		4		125		2007

		286		34.6915498		-96.3619381		0		0		0		0		0		300		300		300		0		0		0		0		0		0		0		0		0		764		852		1201		0		0		0		0		2008

		286		34.6915498		-96.3619381		300		300		300		300		300		300		300		300		300		300		300		300		240		360		124		85		150		150		180		135		78		240		318		120		2009

		286		34.6915498		-96.3619381		300		300		300		300		300		300		300		300		300		300		300		300		1000		1250		450		0		50		1050		0		0		0		330		890		750		2010

		291		34.673347		-96.4474529		300		250		300		300		300		300		300		300		300		300		300		300		1650		1200		1375		1410		1480		1420		1480		1350		1000		1420		1480		1520		1998

		291		34.673347		-96.4474529		300		300		300		300		300		300		300		300		300		300		300		300		1580		1500		1560		1510		1700		1620		1700		1740		1640		1740		1640		1710		1999

		291		34.673347		-96.4474529		300		300		300		300		300		300		300		300		300		300		300		300		1700		1250		1550		1400		1700		1600		1700		1725		1620		1700		1650		1525		2000

		291		34.673347		-96.4474529		300		300		300		300		300		300		300		300		300		300		300		300		1550		1225		1475		1400		1550		1525		1525		1675		1550		1650		1200		700		2001

		291		34.673347		-96.4474529		300		300		300		300		300		300		300		300		300		300		300		300		1625		1350		1550		1425		1600		1525		1650		1700		1550		1625		1600		1650		2002

		291		34.673347		-96.4474529		300		300		300		300		300		300		300		300		300		300		300		300		800		1450		1450		1300		1600		1450		1625		1700		1575		1100		1100		1200		2003

		291		34.673347		-96.4474529		300		300		300		300		300		300		300		300		300		300		300		300		1000		1200		1150		1200		1200		1200		1150		1200		1150		1100		1200		1200		2004

		291		34.673347		-96.4474529		300		300		300		300		300		300		300		300		300		300		300		300		3000		2600		3500		2700		3100		3050		3250		3300		3200		3550		3250		3700		1989

		291		34.673347		-96.4474529		300		300		300		300		300		300		300		300		300		300		300		300		2850		2200		2700		2650		2800		2340		2760		2575		2400		2775		2375		2460		1990

		291		34.673347		-96.4474529		300		300		300		300		300		300		300		300		300		300		300		300		2675		2490		2375		2000		2650		2180		2275		2650		1975		2050		1750		2675		1991

		291		34.673347		-96.4474529		300		300		300		300		300		300		300		300		300		300		300		300		2800		2375		2650		2100		2575		2480		2750		2680		2275		2460		2000		2680		1992

		291		34.673347		-96.4474529		300		300		300		300		300		300		300		300		300		300		300		300		2060		1875		1560		750		1875		2160		2450		2600		2280		1500		1960		2240		1993

		291		34.673347		-96.4474529		300		300		300		300		300		300		300		300		300		300		300		300		2780		2400		2650		2150		2820		2175		2900		2675		1200		2450		2600		2275		1994

		291		34.673347		-96.4474529		0		0		300		300		300		300		300		300		300		300		300		300		0		0		1125		1000		1200		1100		1275		1160		980		1000		860		1200		1995

		291		34.673347		-96.4474529		300		300		300		300		300		300		300		300		300		300		300		300		1270		1050		1300		1100		1200		950		1175		1225		1025		1175		725		950		1996

		291		34.673347		-96.4474529		300		300		300		300		300		300		300		300		300		300		300		300		1275		1100		950		900		1000		900		1100		1075		975		1125		1000		600		1997

		291		34.673347		-96.4474529		300		300		300		300		300		300		300		300		300		300		300		300		1700		1350		1500		1600		1700		1650		1725		1625		1550		1695		1650		1750		2005

		291		34.673347		-96.4474529		300		300		300		300		30		300		300		300		300		300		300		300		1750		1450		1600		1600		1750		1700		1700		1600		1600		1750		1700		1600		2006

		291		34.673347		-96.4474529		300		300		300		300		300		300		300		300		300		300		300		300		1075		1540		1705		1650		1705		1650		7705		1705		1650		1705		1650		1705		2007

		291		34.673347		-96.4474529		300		300		300		300		300		0		0		0		0		0		0		0		1500		1546		1705		1650		1800		0		0		0		0		0		0		0		2008

		291		34.673347		-96.4474529		300		300		300		300		300		300		300		300		300		300		300		300		2850		2660		2945		2850		2945		2850		2945		2945		2850		2945		2850		2945		2009

		291		34.673347		-96.4474529		350		350		350		350		350		350		350		350		350		350		350		350		3100		3100		3100		3100		3100		3100		3100		3100		3100		3100		3100		3100		2010

		303		34.5391779		-96.436476		300		300		300		300		300		300		300		300		300		300		300		300		2138		1932		2139		2070		2139		2070		2139		2139		2070		2138		2070		2139		1997

		303		34.5391779		-96.436476		300		300		300		300		300		300		300		300		300		300		300		300		2170		1960		2170		2100		2170		2100		2170		2170		2100		2170		2100		2170		1998

		303		34.5391779		-96.436476		300		300		300		300		300		300		300		300		300		300		300		300		2170		1960		2170		2100		2170		2100		270		2170		2100		2170		2100		2170		1999

		303		34.5391779		-96.436476		300		300		300		300		300		300		300		300		300		300		300		300		2170		2030		2170		2100		2170		2100		2170		2170		2100		2170		2100		2170		2000

		303		34.5391779		-96.436476		300		300		300		300		300		300		300		300		300		300		300		300		2170		1960		270		2100		2170		2100		2170		2170		2100		2170		2100		2170		2001

		303		34.5391779		-96.436476		300		300		300		300		300		300		300		300		300		300		300		300		2170		1960		2170		2100		2170		2100		2170		2170		2100		270		32100		2170		2002

		303		34.5391779		-96.436476		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		2003

		303		34.5391779		-96.436476		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		2004

		303		34.5391779		-96.436476		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		2005

		303		34.5391779		-96.436476		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		2006

		303		34.5391779		-96.436476		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		2007

		303		34.5391779		-96.436476		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		2008

		303		34.5391779		-96.436476		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		2009

		303		34.5391779		-96.436476		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		2010

		330		34.5183817		-96.3432847		500		500		500		500		500		500		500		500		500		500		500		500		33750		35504		38843		38142		3624		40350		40698		39204		33180		41526		41382		37926		1997

		330		34.5183817		-96.3432847		500		500		500		500		500		500		500		500		500		500		500		500		30000		31256		33750		35504		36324		40350		33180		41526		41382		36926		38843		35504		1998

		330		34.5183817		-96.3432847		500		500		500		500		500		500		500		500		500		500		500		500		37510		28462		36300		27567		30834		33156		38396		30847		38792		31185		34590		37934		1999

		330		34.5183817		-96.3432847		575		575		575		575		575		575		575		575		575		575		575		575		38336		35864		39605		38633		40106		31968		39284		28416		37576		39773		36031		38078		2000

		330		34.5183817		-96.3432847		550		550		550		550		550		550		550		550		550		550		550		550		38786		38541		38916		37633		40106		38621		39997		38411		38312		39771		36075		37078		2001

		330		34.5183817		-96.3432847		550		550		550		550		550		550		550		550		550		550		550		550		38788		35012		38916		37616		37999		38789		3998		38400		39016		37000		3600		38018		2002

		330		34.5183817		-96.3432847		520		520		520		520		520		520		520		520		520		520		520		520		39310		37656		37919		38400		37961		38714		38998		38400		39621		36443		36012		37995		2003

		330		34.5183817		-96.3432847		300		300		300		300		300		300		300		300		300		300		300		300		29298		30012		29974		27622		30311		30971		43953		253450		40423		46583		28765		30487		2004

		330		34.5183817		-96.3432847		575		575		575		575		575		575		575		575		575		575		575		575		29870		35105		34704		25074		29053		30906		26255		31932		38740		33527		28658		29006		2005

		330		34.5183817		-96.3432847		585		585		585		585		585		585		585		585		585		585		585		585		38023		38726		40041		38954		32928		24166		34904		36134		33542		34574		35870		26528		2006

		330		34.5183817		-96.3432847		550		550		550		550		550		550		550		550		550		550		550		550		25987		29839		30192		21814		25276		26888		26241		30176		37441		29168		28749		29991		2007

		330		34.5183817		-96.3432847		500		500		500		500		500		500		500		500		500		500		500		500		18971		17435		17222		19135		25991		16301		13310		13946		21346		10624		22334		26990		2008

		330		34.5183817		-96.3432847		500		500		500		500		500		500		500		500		500		500		500		500		18800		18435		16880		20148		25235		17501		14310		15946		21350		11791		21334		22390		2009

		330		34.5183817		-96.3432847		500		500		500		500		500		500		500		500		500		500		500		500		17700		18530		16880		19175		20630		24240		17000		21225		15130		19780		18435		12500		2010

		349		34.5147541		-96.3520467		0		0		0		0		0		0		0		250		250		250		250		250		0		0		0		0		0		0		0		41256		40000		41256		43257		44256		1998

		349		34.5147541		-96.3520467		200		200		200		200		200		200		200		200		200		200		200		200		30690		34782		29700		33693		34686		40524		31414		37703		31738		38115		34590		31036		1999

		349		34.5147541		-96.3520467		250		250		250		250		250		250		250		250		250		250		250		250		31366		31616		32405		31609		32815		31968		32142		31432		30745		32542		29481		31156		2000

		349		34.5147541		-96.3520467		270		270		270		270		270		270		270		270		270		270		270		270		31360		31412		32450		31202		32900		32800		31366		31400		32612		32500		30745		31606		2001

		349		34.5147541		-96.3520467		270		270		270		270		270		270		270		270		270		270		270		270		31300		31312		32420		32800		31313		32500		31366		32612		32500		32400		30744		31609		2002

		349		34.5147541		-96.3520467		270		270		270		270		270		270		270		270		270		270		270		270		31298		31012		31974		31675		31311		31974		30694		32513		32413		32400		30526		31487		2003

		349		34.5147541		-96.3520467		500		500		500		500		500		500		500		500		500		500		200		500		39310		37461		36919		37615		38540		38000		34606		27124		27540		34086		35016		36994		2004

		349		34.5147541		-96.3520467		350		350		350		350		350		350		350		350		350		350		350		350		19912		23404		23136		20516		23771		20604		21482		21288		25828		27432		23448		23733		2005

		349		34.5147541		-96.3520467		365		365		365		365		365		365		365		365		365		365		365		365		25349		25818		26695		25970		21852		16111		23270		24090		22361		23050		23914		18156		2006

		349		34.5147541		-96.3520467		340		340		340		340		340		340		340		340		340		340		340		340		16925		19893		19665		17438		20205		17513		18260		18095		21954		23317		19931		20173		2007

		349		34.5147541		-96.3520467		340		340		340		340		340		340		340		340		340		340		340		340		15925		20173		19890		17513		20150		15988		18260		18924		23200		17438		17491		17997		2008

		349		34.5147541		-96.3520467		345		345		345		345		345		345		345		345		345		345		345		345		13790		20441		19990		16513		20991		15925		18660		17925		22800		19458		19791		20260		2009

		349		34.5147541		-96.3520467		330		330		330		330		330		330		330		330		330		330		330		330		12500		20790		18790		16500		20900		14665		18650		18600		20590		13775		12111		20100		2010

		20060		34.4954012		-96.3012471		0		0		0		0		850		950		950		950		1250		1750		1850		1850		0		0		0		0		63875		99186		121266		118829		156887		194595		248046		209084		2007

		20060		34.4954012		-96.3012471		1850		1850		1875		1850		1850		1825		1870		1850		1900		1900		1825		1850		201336		203210		219932		204281		205419		206300		199281		193546		190205		211322		195714		190576		2008

		20060		34.4954012		-96.3012471		1850		1850		1875		1850		1850		1829		1792		1796		1730		1763		1777		1829		201336		203210		219932		204281		216727		199455		225352		228823		204142		198292		216985		221267		2009

		20060		34.4954012		-96.3012471		1800		1825		1800		1775		1800		1825		1825		1800		1780		1800		1825		1825		244451		209187		224407		210599		215567		234921		250699		178186		233046		221459		154815		235728		2010

		20078		34.7033368		-96.3564508		130		130		130		130		130		130		130		130		130		130		130		130		432		432		432		432		432		432		432		432		432		432		432		432		2010

		20078		34.7033368		-96.3564508		1470		1470		1470		1470		1470		1470		1470		1470		1470		1470		1470		1470		300		300		300		300		300		300		300		300		300		300		300		300		1996

		20078		34.7033368		-96.3564508		1470		1470		1470		1470		1470		1470		1470		1470		1470		1470		1470		1470		300		300		300		300		300		300		300		300		300		300		300		300		1997

		20078		34.7033368		-96.3564508		1470		1470		1470		1470		1470		1470		1470		1470		1470		1470		1470		1470		300		300		300		300		300		300		300		300		300		300		300		300		1998

		20078		34.7033368		-96.3564508		1470		1470		1470		1470		1470		1470		1470		1470		1470		1470		1470		1470		300		300		300		300		300		300		300		300		300		300		300		300		1999

		20078		34.7033368		-96.3564508		1470		1470		1470		1470		1470		1470		1470		1470		1470		1470		1470		1470		300		300		300		300		300		300		300		300		300		300		300		300		2000

		20078		34.7033368		-96.3564508		1470		1470		1470		1470		1470		1470		1470		1470		1470		1470		1470		1470		300		300		300		300		300		300		300		300		300		300		300		300		2001

		20078		34.7033368		-96.3564508		1470		1470		1470		1470		1470		1470		1470		1470		1470		1470		1470		1470		300		300		300		300		300		300		300		300		300		300		300		300		2002

		20078		34.7033368		-96.3564508		1470		1470		1470		1470		1470		1470		1470		1470		1470		1470		1470		1470		300		300		300		300		300		300		300		300		300		300		300		300		2003

		20078		34.7033368		-96.3564508		1470		1470		1470		1470		1470		1470		1470		1470		1470		1470		1470		1470		300		300		300		300		300		300		300		300		300		300		300		300		2004

		20078		34.7033368		-96.3564508		465		465		465		465		465		465		465		465		465		465		465		465		300		300		300		300		300		300		300		300		300		300		300		300		2005

		20078		34.7033368		-96.3564508		130		130		130		130		130		130		130		130		130		130		130		130		810		810		810		810		810		810		810		810		810		810		810		810		2006

		20078		34.7033368		-96.3564508		130		130		130		130		130		130		130		130		130		130		130		130		434		434		434		434		434		434		434		434		434		434		434		434		2007

		20078		34.7033368		-96.3564508		130		130		130		130		130		130		130		130		130		130		130		130		434		434		434		434		434		434		434		434		434		434		434		434		2008

		20078		34.7033368		-96.3564508		130		130		130		130		130		130		130		130		130		130		130		130		432		432		432		432		432		432		432		432		432		432		432		432		2009

		20146		34.5319252		-96.4277104		125		125		125		125		125		125		125		125		125		125		125		125		25		25		25		25		25		25		25		25		25		25		25		25		1995

		20146		34.5319252		-96.4277104		125		125		125		125		125		125		125		125		125		125		125		125		25		25		25		25		25		25		25		25		25		25		25		25		1996

		20146		34.5319252		-96.4277104		0		0		0		0		0		0		25		25		25		25		25		25		0		0		0		0		0		0		2250		2250		2250		2250		2250		2250		1997

		20146		34.5319252		-96.4277104		125		125		125		125		125		125		125		125		125		125		125		125		25		25		25		25		25		25		25		25		25		25		25		25		1998

		20146		34.5319252		-96.4277104		125		125		126		125		125		125		125		125		125		125		125		125		25		25		25		25		25		25		25		25		25		25		25		25		1999

		20146		34.5319252		-96.4277104		125		125		125		125		125		125		125		125		125		125		125		125		25		25		25		25		25		25		25		25		25		25		25		25		2000

		20146		34.5319252		-96.4277104		125		125		125		125		125		125		125		125		125		125		125		125		25		25		25		25		25		25		25		25		25		25		25		25		2001

		20146		34.5319252		-96.4277104		200		200		200		200		200		200		200		200		200		200		200		200		1350		1350		1350		1350		1350		1350		1350		1350		1350		1350		1350		1350		2002

		20146		34.5319252		-96.4277104		200		200		200		200		200		200		200		200		200		200		200		200		1350		1350		1350		1350		1350		1350		1350		1350		1350		1350		1350		1350		2003

		20146		34.5319252		-96.4277104		200		200		200		200		200		200		200		200		200		200		200		200		1350		1350		1350		1400		1350		1350		1350		1400		1400		1350		1400		1400		2004

		20146		34.5319252		-96.4277104		109		109		125		109		127		147		157		147		142		163		181		155		0		449		1017		662		367		0		0		0		0		0		0		0		2005

		20146		34.5319252		-96.4277104		162		152		155		158		155		148		153		141		0		150		155		127		45		45		45		45		45		45		45		45		0		45		45		45		2006

		20146		34.5319252		-96.4277104		145		140		145		150		145		145		150		155		145		140		140		145		60		65		60		55		60		60		65		60		55		55		60		60		2007

		20146		34.5319252		-96.4277104		140		145		145		140		150		155		150		140		145		140		145		150		60		55		50		65		50		45		55		60		60		65		55		45		2008

		20146		34.5319252		-96.4277104		145		150		145		145		140		145		140		140		145		150		145		145		50		45		55		50		60		55		65		60		50		40		50		55		2009

		20146		34.5319252		-96.4277104		150		145		145		140		140		140		135		140		145		145		150		150		40		45		50		60		55		60		65		55		50		45		45		40		2010

		20207		34.5084119		-96.3246473		850		850		900		900		900		900		900		900		850		800		800		800		5		7		25		29		29		32		27		28		21		10		11		6		1998

		20207		34.5084119		-96.3246473		800		800		800		800		800		800		800		800		800		800		800		800		15		15		15		15		15		15		15		15		15		15		15		15		1999

		20207		34.5084119		-96.3246473		800		700		550		600		600		650		650		700		700		700		800		800		15		7		2		7		7		7		7		66		11		11		15		12		2000

		20207		34.5084119		-96.3246473		800		800		800		800		800		800		800		800		800		800		800		800		11		11		13		15		12		14		6		9		7		7		8		10		2001

		20207		34.5084119		-96.3246473		700		675		650		700		725		750		1100		1150		1100		1100		1100		1050		12		9		8		10		10		9		9		3		10		13		9		6		2002

		20207		34.5084119		-96.3246473		1050		960		90		960		960		960		960		960		900		900		860		820		14		12		15		7		8		12		8		11		5		11		3		10		2003

		20207		34.5084119		-96.3246473		550		650		900		950		950		950		950		950		950		950		950		950		0		8		7		9		3		7		7		5		8		4		3		1		2005

		20207		34.5084119		-96.3246473		960		960		960		960		960		960		960		350		350		350		350		350		11		2		4		19		16		0		22		0		0		0		0		0		2007

		20207		34.5084119		-96.3246473		1100		1100		1100		1100		1100		1100		1100		1100		1100		1100		1100		1100		58		13		15		9		3		7		10		9		13		13		30		38		2008

		20207		34.5084119		-96.3246473		1160		1160		300		0		0		0		0		0		0		0		0		0		141		40		0		0		0		0		0		0		0		0		0		0		2009

		20207		34.5084119		-96.3246473		1160		1160		1160		1160		1160		1160		1160		1160		1160		1160		1160		1160		331		185		900		2242		370		362		314		326		312		329		323		303		2010

		20208		34.6235554		-96.3476809		1500		1500		1500		1500		1500		1500		1500		1500		1500		1500		1500		1500		97550		147378		142030		147652		144921		140556		147652		144921		140556		146534		140752		105865		2010

		20277		34.6235407		-96.3739911		920		920		920		920		920		1000		1000		1000		1000		1000		960		920		76		75		68		76		78		79		77		80		75		77		58		75		1997

		20277		34.6235407		-96.3739911		1000		1000		1000		1000		1000		1000		1000		1000		1000		1000		1000		1000		78		75		80		78		76		75		74		75		79		75		76		74		1998

		20277		34.6235407		-96.3739911		1000		1000		1000		1000		1000		1000		1000		1000		1000		1000		1000		1000		76		75		69		70		79		73		76		73		73		73		68		64		1999

		20277		34.6235407		-96.3739911		1000		1000		1000		1000		1000		1000		1000		1000		1000		1000		1000		1000		73		68		47		75		72		69		72		72		72		75		49		74		2000

		20277		34.6235407		-96.3739911		45		45		68		66		62		62		61		61		66		64		62		52		1000		1000		1000		1000		1100		1100		1100		1100		1100		1050		1050		1050		2001

		20277		34.6235407		-96.3739911		65		63		67		68		68		55		62		58		63		40		33		53		1050		1050		1050		1050		1050		1050		1050		1050		1150		1050		1017		950		2002

		20277		34.6235407		-96.3739911		960		960		960		960		980		980		980		1000		1000		1000		1050		1050		47		47		29		69		82		70		66		73		62		62		52		61		2003

		20277		34.6235407		-96.3739911		1040		1000		1000		1000		1000		1000		1050		1050		1100		1050		1060		1050		61		58		72		59		72		61		58		50		66		65		51		61		2004

		20277		34.6235407		-96.3739911		1050		1050		1050		1050		1050		1050		1050		1050		1050		1050		1050		1050		1810		1576		1544		1680		1914		1750		1721		1787		1082		1486		1312		1720		2005

		20277		34.6235407		-96.3739911		1050		1050		1050		1050		1050		1050		1050		1050		1050		1050		1050		1050		1810		5404		6330		6600		5620		3660		7440		693		2280		4960		1247		1909		2006

		20277		34.6235407		-96.3739911		1050		1050		1050		1050		4050		1050		1050		1050		1050		1050		1050		1050		3825		4079		3911		4771		4217		3833		3967		5011		6808		4019		3298		3012		2007

		20277		34.6235407		-96.3739911		1050		1050		1050		1050		1050		1050		1050		1050		1050		1050		1050		1050		3392		2475		2899		2601		2715		2581		2169		2507		2391		2511		2576		2406		2008

		20277		34.6235407		-96.3739911		1050		1050		1050		1050		1050		1050		1050		1050		1050		1050		1050		1050		2316		2261		2357		155		1184		2517		2536		2635		2261		3997		2342		2471		2009

		20277		34.6235407		-96.3739911		1000		1000		1000		1000		1000		1000		1000		1000		1000		1000		1000		1000		2387		2537		2618		2707		2239		2857		2838		2839		2609		2845		2781		2811		2010

		20396		34.7337094		-96.3690798		300		300		300		300		300		300		300		300		300		300		300		300		1800		2100		1800		1800		1200		0		0		1350		1800		2100		1800		1950		2007

		20396		34.7337094		-96.3690798		300		300		300		300		300		300		300		300		300		300		300		300		0		0		0		0		0		0		0		0		0		0		0		0		2008

		20396		34.7337094		-96.3690798		300		300		300		300		300		300		300		300		300		300		300		300		0		0		0		0		0		0		0		0		0		0		0		0		2009

		20411		34.5944212		-96.1284002		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		2008

		20411		34.5944212		-96.1284002		2800		2800		2800		2800		2800		2800		2800		2800		2800		2800		2800		2800		27700		135940		110309		62774		39958		59965		56402		12624		77790		107802		97565		69706		2009

		20411		34.5944212		-96.1284002		2800		2800		2800		2800		2800		2800		2800		2800		2800		2800		2800		2800		39810		15945		82427		132481		142887		58062		64359		47912		12039		0		0		0		2010

		20422		34.6099549		-96.3504205		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		85578		0		0		0		0		0		0		1997

		20422		34.6099549		-96.3504205		500		500		500		500		500		500		500		500		500		500		500		500		3687		4205		14807		14822		12623		9766		5297		5958		5448		6382		5646		5202		1998

		20422		34.6099549		-96.3504205		500		500		500		500		500		500		500		500		500		500		500		500		3687		4205		5410		2847		3661		3340		2784		3873		9094		4396		22676		5249		1999

		20422		34.6099549		-96.3504205		500		500		500		500		500		0		500		500		500		500		500		500		16392		15379		16343		18636		16364		0		14528		19626		21122		20511		20414		18121		2000

		20422		34.6099549		-96.3504205		500		500		500		500		500		500		500		500		500		500		500		500		20589		19506		20954		20497		20750		17677		21790		217836		21750		21780		21750		21845		2001

		20422		34.6099549		-96.3504205		500		500		500		500		500		500		500		500		500		500		500		500		26681		26000		26901		26505		26680		27317		23543		23200		23500		23605		235055		23906		2002

		20422		34.6099549		-96.3504205		500		500		500		500		500		500		500		500		500		500		500		500		24521		22148		24600		23730		24700		23403		23126		23250		22380		23200		22200		23187		2003

		20422		34.6099549		-96.3504205		500		500		500		500		500		500		500		500		500		500		500		500		22382		20216		22400		21650		22375		21703		29140		29200		28200		29300		28175		28941		2004

		20422		34.6099549		-96.3504205		500		500		500		500		500		500		600		600		600		600		600		600		37355		33740		37400		36150		37350		36112		29822		2970		28860		29800		28850		29987		2005

		20422		34.6099549		-96.3504205		0		0		0		0		0		0		0		0		850		850		850		850		0		0		0		0		0		0		0		0		65492		97421		105181		65597		2006

		20422		34.6099549		-96.3504205		850		850		850		850		850		850		850		850		850		850		850		850		102823		107176		153176		105102		99208		76806		63878		69625		80362		90470		84908		110995		2007

		20422		34.6099549		-96.3504205		850		850		850		850		850		850		850		850		850		850		850		850		122671		84638		83621		62201		35412		43600		26714		37180		98815		72851		126502		116900		2008

		20422		34.6099549		-96.3504205		960		960		960		960		960		960		960		960		960		960		960		960		108050		85003		87705		60918		81628		48883		50424		66850		49751		27193		43900		63386		2009

		20422		34.6099549		-96.3504205		960		960		960		960		960		960		960		960		960		960		960		960		82286		82933		90521		83340		42248		18438		14594		11228		7731		5009		9377		24181		2010

		20462		34.5319405		-96.4233134		785		785		785		785		785		785		785		785		785		785		785		785		2510		1695		1553		1536		1643		1419		1534		1825		1716		1766		1935		1954		1998

		20462		34.5319405		-96.4233134		785		785		785		785		785		785		785		785		785		785		785		785		1837		1705		1831		1962		2083		1786		1764		2124		1784		2093		1985		2007		1999

		20462		34.5319405		-96.4233134		785		785		785		785		785		785		785		785		785		785		785		785		1947		2034		2158		1723		2495		2274		1781		2447		1926		1798		2555		2092		2000

		20462		34.5319405		-96.4233134		785		785		785		785		0		785		785		0		0		0		0		0		2294		1790		2344		527		0		500		250		0		0		0		0		0		2001

		20462		34.5319405		-96.4233134		800		0		0		800		800		0		0		0		0		0		0		0		500		0		0		400		200		0		0		0		0		0		0		0		2002

		20462		34.5319405		-96.4233134		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		2003

		20462		34.5319405		-96.4233134		80		80		80		80		80		80		80		80		80		80		80		80		975		2175		2325		2250		2325		2250		2325		2250		2325		2325		2250		2325		2004

		20462		34.5319405		-96.4233134		80		80		80		80		80		80		80		80		80		80		80		80		2325		2100		2325		2250		2325		2250		2325		2325		2250		2325		2250		2325		2005

		20462		34.5319405		-96.4233134		80		80		80		80		80		80		80		80		80		80		80		80		2325		2100		2325		2025		2325		2250		2325		2325		2250		23325		2250		2325		2006

		20462		34.5319405		-96.4233134		80		80		80		80		80		80		80		80		80		80		80		80		2325		2100		2325		2250		2025		2250		2325		2325		2250		2325		250		2325		2007

		20462		34.5319405		-96.4233134		80		80		80		80		80		80		80		80		80		80		80		80		2325		2175		2325		2250		2325		2250		2325		2100		2250		2325		2250		2325		2008

		20462		34.5319405		-96.4233134		80		80		80		80		80		80		80		80		80		80		80		80		2325		2100		2325		2250		2325		2250		2325		2325		2025		2325		2250		2325		2009

		20462		34.5319405		-96.4233134		80		80		80		80		80		80		80		80		80		80		80		80		2325		2100		2325		2250		2325		2250		2325		2325		2250		2325		2250		2325		2010

		20501		34.5292463		-96.2424147		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		2001

		20543		34.707879		-96.3011016		0		0		0		0		0		0		290		290		290		290		290		290		0		0		0		0		0		0		17046		22874		25927		22492		25865		25556		1998

		20543		34.707879		-96.3011016		290		290		290		290		290		290		290		290		290		290		290		290		28587		24842		24830		23293		24827		25638		22095		23629		11122		6941		6775		11016		1999

		20543		34.707879		-96.3011016		190		190		190		190		190		190		190		190		190		190		190		190		15789		1537		16603		16060		16670		19510		13740		3600		3000		800		11700		5200		2000

		20543		34.707879		-96.3011016		190		190		190		190		190		190		190		190		190		0		0		190		8400		11100		8400		3200		500		200		600		300		200		0		190		200		2001

		20543		34.707879		-96.3011016		190		0		0		190		0		0		0		0		0		0		0		0		500		0		0		100		0		0		0		0		0		0		0		0		2002

		20543		34.707879		-96.3011016		190		190		190		190		190		190		190		190		190		190		190		190		1000		1400		1550		1500		1550		1500		1400		1550		1500		1550		1500		1410		2003

		20543		34.707879		-96.3011016		190		190		190		190		190		190		190		190		190		190		190		190		465		435		465		450		450		450		465		465		450		465		450		465		2004

		20543		34.707879		-96.3011016		190		190		190		190		190		190		190		190		190		190		190		190		465		420		465		450		465		45		465		465		450		465		450		465		2005

		20543		34.707879		-96.3011016		190		190		190		190		190		190		190		190		190		190		190		190		465		420		465		405		465		450		465		465		450		465		450		465		2006

		20543		34.707879		-96.3011016		190		190		190		190		190		190		190		190		190		190		190		190		465		420		465		450		405		450		595		620		600		620		600		620		2007

		20543		34.707879		-96.3011016		190		190		190		190		190		190		190		190		190		190		190		190		620		580		620		600		620		600		620		560		600		620		600		620		2008

		20543		34.707879		-96.3011016		190		190		190		190		190		190		190		190		190		190		190		190		620		560		620		600		620		600		620		620		600		620		600		620		2009

		20543		34.707879		-96.3011016		190		190		190		190		190		190		190		190		190		190		190		190		620		620		620		620		620		620		620		620		620		620		620		620		2010

		20557		34.6842959		-96.2632705		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		2005

		20557		34.6842959		-96.2632705		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		2006

		20856		34.5809348		-96.2654455		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		2008

		20856		34.5809348		-96.2654455		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		2009

		20856		34.5809348		-96.2654455		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		2010

		21000		34.7445817		-96.2320095		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		2008

		21000		34.7445817		-96.2320095		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		2009

		21000		34.7445817		-96.2320095		0		1007		1008		1389		1410		2117		1664		2382		1500		1781		1906		1895		0		89724		157924		319413		230683		344723		264592		210258		260676		420858		406245		347054		2010

		60015		34.5373649		-96.4320935		0		0		0		0		0		0		300		300		300		300		320		320		0		0		0		0		0		0		1760		2480		2480		2480		2480		2480		2003

		60015		34.5373649		-96.4320935		340		240		240		24		240		240		240		240		240		240		240		240		2480		2480		2240		2430		2542		2542		2480		2480		2542		2542		2542		2542		2004

		60015		34.5373649		-96.4320935		340		340		340		340		340		340		340		340		340		340		340		340		2325		2175		2480		2400		2480		2340		2480		2511		2400		2418		2340		2480		2005

		60015		34.5373649		-96.4320935		340		340		340		340		340		340		340		340		340		340		340		340		2250		2200		2260		225		2250		2250		2250		2300		2250		2300		2300		2250		2006

		60015		34.5373649		-96.4320935		320		320		320		320		320		320		320		320		320		320		320		320		2100		2000		2100		2100		2100		2000		2100		2100		2100		2100		2100		2100		2007

		60015		34.5373649		-96.4320935		320		320		320		320		320		320		320		320		320		320		320		320		1860		1680		1860		1860		1860		1800		1860		1860		1800		1860		1860		1860		2008

		60015		34.5373649		-96.4320935		320		320		320		320		320		320		320		320		320		320		320		320		1705		1595		1705		1650		1705		1650		1705		1705		1650		1705		1650		1705		2009

		60015		34.5373649		-96.4320935		340		340		340		340		340		340		340		340		340		340		340		340		1550		1400		1550		1500		1550		1500		1550		1550		1500		1550		1500		1550		2010

		21313		34.7832639		-96.3481792		200		200		200		200		200		200		200		200		200		200		200		200		3000		3000		3000		3000		3000		3000		3000		3000		3000		3000		3000		3000		1995

		21313		34.7832639		-96.3481792		200		200		200		200		200		200		200		200		200		200		200		200		3000		3000		3000		3000		3000		3000		3000		3000		3000		3000		3000		3000		1996

		21313		34.7832639		-96.3481792		200		200		200		200		200		200		200		200		200		200		200		200		3000		3000		3000		3000		3000		3000		3000		3000		3000		3000		3000		3000		1997

		21313		34.7832639		-96.3481792		200		200		200		200		200		200		200		200		200		200		200		200		3000		3000		3000		3000		3000		3000		3000		3000		3000		3000		3000		3000		1998

		21313		34.7832639		-96.3481792		220		220		220		220		220		220		200		200		200		200		200		200		3000		3000		3000		3000		3000		3000		3000		3000		3000		3000		3000		3000		1999

		21313		34.7832639		-96.3481792		220		220		220		220		220		220		220		220		220		220		220		220		3000		3000		3000		3000		3000		3000		3000		3000		3000		3000		3000		3000		2000

		21313		34.7832639		-96.3481792		220		220		220		220		220		220		220		220		220		220		220		220		3000		3000		3000		3000		3000		3000		3000		3000		3000		3000		3000		3000		2001

		21313		34.7832639		-96.3481792		350		350		350		350		350		350		350		350		350		350		350		350		750		750		750		750		750		750		750		750		750		750		750		750		2002

		21313		34.7832639		-96.3481792		350		350		350		350		350		350		350		350		350		350		350		350		750		750		750		750		750		750		750		750		750		750		750		750		2003

		21313		34.7832639		-96.3481792		350		350		350		350		380		350		350		350		350		350		350		350		750		750		750		750		750		750		750		750		750		750		750		750		2004

		21313		34.7832639		-96.3481792		350		350		350		350		350		350		350		350		350		350		350		350		750		750		750		750		750		750		750		750		750		750		750		750		2005

		21313		34.7832639		-96.3481792		350		350		350		350		350		350		350		350		350		350		350		350		750		750		750		750		750		750		750		750		750		750		750		750		2006

		21313		34.7832639		-96.3481792		300		300		300		300		300		300		300		300		300		300		300		300		600		600		600		600		600		600		600		600		600		600		600		600		2007

		21313		34.7832639		-96.3481792		200		200		200		200		200		200		200		200		200		200		200		200		600		600		600		600		600		600		600		600		600		600		600		600		2008

		21313		34.7832639		-96.3481792		200		200		200		200		200		200		200		200		200		200		200		200		600		600		600		600		600		600		600		600		600		600		600		600		2009

		21313		34.7832639		-96.3481792		200		200		200		200		200		200		200		200		200		200		200		200		600		600		600		600		600		600		600		600		600		600		600		600		2010

		24350		34.7892274		-96.252043		0		0		0		0		0		0		0		0		0		0		0		1800		0		0		0		0		0		0		0		0		0		0		0		25093		2010
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Outline

Motivation: Unprecedented Recent Seismicity

Focus on 3 areas in OK:

Jones, Oklahoma Cluster

The Wilzetta Fault/ M5.7 Prague Eq

Woodford Shale in Southeastern OK

Wastewater Injection Volumes and Wellhead Pressures 

Additional Observations

USArray Mobile Network: More Seismometers 
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Previous cases of Wastewater Injection Triggered Earthquakes









State Seismicity



M 5.7









M 2.5+ Earthquakes 
1974-2008 (open)
2009 –Early 2012 (filled)













----- Meeting Notes (12/3/12 12:40) -----

colorcode next time? say early not feb?
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Injection Wells and Seismicity













Where We Zoom in: Jones, OK











Jones, OK area











Jones, OK area Injection Volumes









Note Logarithmic Y axis, complete after about 2005
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Jones, OK area Average Wellhead Pressures











Where we Zoom in on the Wilzetta Fault, Prague, OK











----- Meeting Notes (12/3/12 12:40) -----

prague
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Wilzetta Fault area









The dashed line is the approximate location of the Wilzetta fault. 
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Wilzetta area Injection Volume
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Wilzetta area Average Wellhead Pressures











Woodford Shale













Part of the Woodford Shale









16 events
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Woodford area Injection Volume









complete after about 2005

16 events
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Woodford area Average Wellhead Pressures









Summary

Injection Rates for Past Decade Have Been Nearly Constant With Moderately Declining Wellhead Pressures:

Jones/Logan County Area

Near the Wilzetta Fault/Location of M5.7 Eq

There Has Been an Increase in Injection Rates

Woodford Shale

Injection volumes probably only complete after about 2005, PDE catalog probably complete since 1990. 

There may be some cases of triggered seismicity in the state, (previous talk)

We Believe the seismicity increase may be explained by a regional strain event, because it increased nearly simultaneously in several areas in late 2009. 
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Thank You

Oklahoma Corporation Commission

USGS NEIC

Stanford University (for funding)
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Graduate Student
Stanford University
Department of Geophysics
Stanford, CA
On Tue, Dec 11, 2012 at 11:37 AM, Holland, Austin A. <austin.holland@ou.edu> wrote:
Rall,

 
When you have a chance I would appreciate the injection wells you identified as potentially inducing
earthquakes.  This will help aid discussions with the Oklahoma Corporation Commission.  If you
don't mind I would like to pass on your presentation as well.

 
Thanks,

 
-- 
Austin Holland
Research Seismologist
Oklahoma Geological Survey
(405)325-8497
Www.ogs.ou.edu

 

mailto:austin.holland@ou.edu
tel:%28405%29325-8497
http://www.ogs.ou.edu/

